Background
==========

Osteoarthritis (OA) is one of the most prevalent and disabling chronic conditions affecting the elderly. The most prominent feature of OA is the progressive destruction of articular cartilage resulting in impaired joint motion, severe pain and, ultimately, disability. Age is identified as the main risk factor for the development of OA, but the mechanism by which aging is involved still remains largely unclear. Age-related changes in the articular cartilage could play an important role in the susceptibility of cartilage to OA. One of the major age-related changes in articular cartilage is the accumulation of advanced glycation endproducts (AGEs), resulting from the spontaneous reaction of reducing sugars with proteins. The present studies were designed to investigate whether AGE accumulation in cartilage may predispose to the development of OA.

Methods
=======

The role of AGEs in the development of OA was studied by a combination of *in vitro*, *ex vivo*and *in vivo*experiments. The type and quantity of AGEs in human articular cartilage were determined using HPLC and GC-MS methods. Effects of AGE accumulation on cartilage extracellular matrix turnover were assessed in human articular cartilage and bovine alginate cultures using radiolabel incorporation, colorimetric, enzyme activity and HPLC analyses. The *in vivo*role of AGEs in OA predisposition was studied in the canine ACLT model for OA.

Results
=======

High levels of all well-characterized AGEs (pentosidine, carboxymethyllysine and carboxyethyllysine) accumulate with age in cartilage collagen. Furthermore, an age-related increase of general measures of AGEs (fluorescence at 370/440 nm, browning, and amino acid modification) was also observed \[[@B1]\]. Accumulation of AGEs was correlated with increased stiffness and brittleness of the cartilage, rendering it more prone to mechanical damage. In addition to affecting the mechanical properties of tissues, articular cartilage chondrocytes show decreased proteoglycan and collagen synthesis at increased AGE levels. Degradation of AGE-modified collagen by matrix metalloproteinases is impaired compared with unmodified collagen. In a canine study of experimentally induced OA by anterior cruciate ligament transection, animals with elevated AGE levels suffered from more severe OA than those with normal AGE levels \[[@B2]\]. Moreover, in a cross-sectional study using human articular cartilage samples obtained at autopsy, the presence of cartilage degeneration was associated with higher AGE levels in the joint cartilage.

Conclusion
==========

AGE accumulation in cartilage leads to decreased mechanical properties (increased stiffness and brittleness) and impaired extracellular matrix turnover (decreased synthesis and degradation). Together these data support the hypothesis presented in Fig. [1](#F1){ref-type="fig"} that the age-related accumulation of AGEs changes the properties of articular cartilage and thereby renders the tissue more prone to the development of OA.
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